I. INTRODUCTION
Animal products contribute significantly to the total nutrients in human food supply [1] . They provide a nearly ideal pattern of amino acids and account for over 60% of the total protein intake. furthermore, they are a primary source of many vitamins and minerals, including vitamin Manuscript received March 29, 2015; revised July 3, 2015 B12, vitamin B6, riboflavin, niacin, zinc, phosphorus, and calcium [2] .
Milk along with meat is the main products of domestic animals. Bovine milk is dominant type of consumed milk in global milk production. However, in certain parts of the world and local contexts, milk from other animal species like sheep has a significant share in milk consumption as well [3] , [4] .
Milk of all mammals contains the same principal components, namely water, proteins, fats, carbohydrates, vitamins and minerals, but between the species or even within a same species the milk composition may differ considerably. These variations can be due to the influence of genetic factors (not only at the species level but also at the breed level), physiological factors (e.g. lactation stage, milking interval), nutritional factors (e.g. feed energy value and composition) and environmental conditions (e.g. location and season) [5] .
In pasture-based milk production systems, using available farm resources in order to reduce feeding costs, the composition and functional properties of dairy animal's milk are of considerable importance to the dairy farmer, manufacturer and consumer [6] . In this system effect of environmental factors is highlighted. Therefore, researchers have been studied a series of these factors. For example, Larsen et al (2010) studied the influence of climatic conditions and season on milk composition in Sweden; they have reported that differences in milk composition could be related to climatic differences [7] . Because legumes are more dominating in the leys of central Sweden and maize growing is limited to southern Sweden. Mayer and Fiechter (2012) have studied the Physico-chemical characteristics of sheep and goat milk in Austria as influenced by seasonal effects and regional differences [8] . They have reported the considerable seasonal differences on sheep and goat milk in the study area. Furthermore, in rangeland condition Khan et al, (2005) have reported the significant effect of season on grazing sheep and goats milk mineral concentration [9] .
Iran is a country, in which milk production especially sheep milk is highly depended on rangeland and it can be influenced by a variety of environmental factors. However, there is a lack of research on these factors on Abstract-This study was aimed to evaluate the effect of environmental factors on variations in milk composition and concentration of some macro minerals in Moghani sheep grazing in north of Sabalan rangelands. For surviving the effect of rangeland elevation, milk samples were collected from 60 grazing Moghani sheep in three elevation sites (respectively1300-1800, 1800-2500 and 2500-3200m [10] . According to the Bhat et al. (2011) , analyses of blood, serum and urine for bioelements has limited value. They noted that blood mineral level often does not correspond to their contents in the whole body, because the composition of plasma results from supplementation of deficiencies by different homeostatic mechanisms [11] . Therefore, the aim of this study was to investigate the effect of environmental factors (rangeland elevation and season) on milk composition and some macro minerals concentration in Moghani sheep in the rangeland of Sabalan.
II. MATERIALS AND METHODS

A. Study Area
Study area was selected at the north of Sabalan Mountain in the northwest of Iran. Northern Sabalan is located at 47°43', 47°52'E; 38°35', 38°16'N. Three sites at different elevations including 1300-1800m (the first site), 1800-2500m (the second site) and 2500-3200m (as the third site) were selected to study the effect of rangeland elevation on milk composition and some macro minerals concentration in Moghani sheep. These sites have moderate summer and cold winter, 3 to 4 months of year covered with snow. Average rainfall varies from 300 to 550 mm and temperature from 8 to 11°C. For study the effect of season, milk samples were collected during two grazing seasons (spring and summer that Moghani sheep herds are grazing on this rangeland).
B. Milk Samples
Milk samples were collected from three different herds belonged to the Shahsavan nomadic people in three elevations in the North of Sabalan Mountain. Twenty healthy Moghani sheep in similar age and weight were chosen and marked for collecting milk samples in each site. Milk samples were taken into 120 ml bottles [9] .
For collecting milk samples, whole milk of each sheep were milking into a bucket, after mixing required amount were transferred into the bottles.
In this study from the milk composition the amount of Fat, Protein, Lactose, SNF and Ash were determined, which their percentage were determined using Milcoscan. Moreover, the concentration of Macro minerals of Calcium, Phosphorous, Sodium, Potassium and Magnesium were measured. Atomic absorption spectrophotometer (Shimdzu, AA-6300) was used for measuring concentration of Ca, P, and Mg and flame photometer (Corning, Flame Photometer 410) for Na and K concentration.
C. Statistical Analyses
Samples were analysed in a completely randomized design with factorial arrangement, by elevation and season as the variables at the significance level of 5 percent. Duncan multiple range test was used for ranking differences among means. Data were analysed using SAS 9.1 software. Higher amount of this parameter was observed in milk of grazing Moghani sheep milk at the second elevation (1800-2700). Moreover, between the seasons fat showed higher percentages in the summer milk. Among elevations, at the first elevation it showed higher concentration in spring, but in the second and third elevations, fat was higher in the summer milk. Rangeland elevation was significantly affected the protein percentage (p<0.05), in contrast, season had no significant effect on protein percentage. Higher amount of protein was observed in milk samples of the first elevation (1300-1800). Moreover, results showed that protein percentage was higher in grazing sheep milk in spring at all studied elevation sites. Lactose was not significantly different among the elevation sites, however grazing season had significant effect on the percentage of this parameter (p<0.05). Among the study seasons, the milk of sheep, which were grazing in spring, had higher lactose. Milk solid non-fat was significantly affected by rangeland elevation (p<0.05), and we found higher content of SNF in milk of grazing Moghani sheep in the third elevation (2500-3200). Moreover, results showed that season did not have significant effect on SNF. Percentage of Ash was significantly affected by elevation (p<0.05). Moghani sheep that were grazing in third elevation (2500-3200), had higher percentage of Ash in their milk. Ash content of milk in this study did not differ significantly between grazing seasons but in all three elevation sites it was higher in summer. Interactions of studied factors (rangeland elevation and grazing season) had significant on fat profile of milk. Previous studies have also reported the effect of elevation on milk composition [12] , [13] , as we found the significant effect of elevation on the percentage of Fat, Protein, SNF and Ash. Effects of elevation and grazing season on mineral concentration in milk are shown in Table II . According to the results, the effects of both elevation and season on concentration of Ca in milk was significant (p<0.05). Moghani sheep that were grazing in third elevation (2500-3200m) showed the highest concentration of this element in their milk. Additionally, Ca was significantly higher in summer milk (p<0.05). Concentration of P was significantly affected by both elevation and season (p<0.05). Concentration of Phosphorus showed higher amount in milk in the third elevation and between seasons, it was higher in summer. Moreover the effect of elevation on the concentration of K was also significant. However, results of this element were different from the other macro minerals. On the other hand, milk of grazing sheep in the first elevation was richer in K and season did not have significant effect on the profile of this element.
According to the results, concentration of Mg was also significantly affected by elevation and this mineral showed higher concentration in milk of grazing sheep in the third elevation. The same as K, grazing season did not show significant effect on the concentration of Mg. Interaction of elevation and season was significant in all macro elements concentration in milk of Moghani sheep (p<0.05). This means that, both studied factors were controlling the variations of mineral concentration in Moghani sheep milk in the studied area.
Concentration of minerals in milk of grazing animals can be affected by the concentration of theses minerals in soil and plants [14] . Many factors can affect plants mineral composition such as plant genotype, soil environment, climate and the stage of phenology [15] . In rangeland forage quality and mineral concentration is dependent to environmental variations due to the factors like precipitation and temperature which causes variations on minerals concentrations in grazing plants [16] . Furthermore, in higher elevations amount of rain and humidity will result in later vegetation stages, so plants of higher elevations will have higher nutritional quality which can be reflected in milk of grazing animals [14] . Feeding from these plants can affect the mineral state in animal tissues. Gorlier et al. (2012) in studying nutritional quality of plants reported that, due to the late phenological stages in higher elevations, nutritional quality of plants were significantly higher in high elevation [17] . These mentioned facts have compatibility with higher concentration of minerals of milk in grazing sheep in the third elevation (2500-3200). Moreover, higher percentage of Ash and minerals in the third elevation are the same as above statement. Abilleira et al. (2012) have studied the effects of seasonal changes on the evolution and composition of part time grazing ewes. They noted that lean dry matter, fat, protein, Calcium and Magnesium content increased throughout the milking season [18] . This report is similar to our findings of higher concentration of mineral and fat percentage in summer. Khan et al (2005) reported the effect of grazing season on milk mineral concentration in rangelands of Pakistan with higher amount of Ca in summer milk which supports the results of this study.
Previous studies had reported milk composition and mineral concentration different ranges, for example, [19] . Comparison of these ranges with our results showed that an average amount of Ca and P was lower and Na higher than previous reports but K and Mg were in these reported ranges.
For more comparison, effects of rangeland elevation and grazing season on soil samples in studied area is shown in Table III . According to the table, effect of elevation was significant on concentration of Calcium (p<0.05) and it was higher in second elevation. Moreover, Concentrations of all minerals in soil were significantly affected by season. Our results showed higher amounts of them in spring (p<0.05). By comparing mineral concentration in soil and milk samples, it was observed that among elevation sites concentration of phosphorous and magnesium were similar to milk samples, in contrary there weren't any similarity of milk and soil mineral content between seasons. This shows that elements with different procedure might be affected by other effective factors such as temperature, management, genetic, maturity interaction with other elements, etc [20] . Moreover, Interaction of elevation and season were significant in all elements in soil samples. According to Table IV, effect of elevation was significant on mineral concentration of plant samples.
Phosphorous, sodium, potassium and magnesium were significantly different among elevation sites (p<0.05). All of the macro minerals of growing plants were higher in second elevation (1800-2500 m). Surprisingly, based on the results effects of elevation on plants mineral content were completely different from sheep milk so there weren't any compatibility between them.
Concentration of plants mineral concentration such as phosphorous, sodium, potassium and magnesium were significantly affected by season (p<0.05). In contrast to elevation, effect of season on concentration of P, Na and Mg has the same procedure between plant and milk.
Results of plants mineral content indicated the significance of Interaction between elevation and season on Phosphorous, sodium, potassium and magnesium (p<0.05). On the other hand, Interaction of elevation and season were significant in all elements except Ca in plant samples. By comparing interaction of studied factors in milk, soil and plant samples it was observed that except Ca in all three type of samples this effect was significant on other elements which means elevation and season along with each other are responsible for variations of minerals in milk, soil and plants of north of Sabalan rangeland. In conclusion, Although results of this study showed that studied factors (rangeland elevation and grazing season) were effective on variations of milk composition and macro minerals content of grazing Moghani sheep in Sabalan rangelands but because of the differences in milk mineral content with soil and plant samples in this study, it shows the effect of other factors over than elevation and season. So for better understanding and improvement in animal's performance, it is recommended to study the effect of other effective factors in this rangeland, too.
